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Abstract

Zr-4 tubes hydrogenated with autoclaves were used to investigate the diagram method to deter-
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mine the high hydrogen contents of samples (>200 ppm). The results show that the hydride is
6-phase. The longitudinal sections are not suitable for statistical calculating the area fractions.
Optical magnifications can affect the measurement of the area fractions of hydrides in the cross
sections. When the area fractions of hydrides in the cross sections are regarded as the volume
fractions, the calculated hydrogen contents are higher than actual values. Finally, in this research,
a conversion method is established between the area fraction and the volume fraction of hydrides
and further a conversion equation is obtained.
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Figure 1. Representative EBSD map (with a step size of 0.10 pm)
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Figure 2. Optical microstructures for hydrides of samples with typical hydrogen contents in the cross and longitudinal sections
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Figure 3. Area fractions of hydrides of samples with typical hydrogen contents measured with different magnification
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Table 1. Hydrogen contents of typical samples measured with two different methods
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200X-1 0.015 233 ppm
200X-2 0.015 228 ppm

58 ppm 200X-3 0.016 241 ppm
200X-4 0.013 205 ppm
200X-5 0.015 232 ppm
200X-1 0.086 1313 ppm
200X-2 0.090 1378 ppm

440 ppm 200X-3 0.084 1284 ppm
200X-4 0.092 1412 ppm
200X-5 0.076 1158 ppm
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Figure 4. Scatter plot of the average area fractions of hydrides verses the volume fractions of hydrides determined with the

chemical analysis for samples with typical hydrogen contents
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Figure 5. Fitted curve of the average area fractions of hydrides in the cross sections verses the volume fractions of hydrides
determined with the chemical analysis for samples with typical hydrogen contents
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